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AB The compns., which show vol. swelling ratio (Vs) and Shore D hardness 



decrease (Hd) after immersing in H20 for 72 h at 23. degree., 

.ltoreq.20% and .ltoreq.10, resp., comprise water-insol. 

thermoplastic resins and water-sol. materials dispersed in the 

resins. Thus, a compn. comprising 55 parts polyester elastomer (Pelprene 

S 2001) and 45 parts . beta . -cyclodextrin (Dexy Pearl) was press-molded to 

give a polishing pad showing Vs 3.1%, Hd 1, and good 

polishability for Si wafers. 
ST polishing pad thermoplastic polyester elastomer 

cyclodextrin; silicon wafer chem mech polishing pad 
IT Urethane rubber, uses 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 

engineered material use); USES (Uses) 

(Resamine P 4250; thermoplastic resin compns . for chem. -mech. 
polishing pads) 
IT Polishing 

(app.; thermoplastic resin compns. for chem. -mech. polishing 
pads ) 

IT Polyester rubber 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use) ; USES (Uses) 

(block, Pelprene S 2001; thermoplastic resin compns. for chem. -mech. 
polishing pads) 
IT Polishing 

( chem. -mech . ; thermoplastic resin compns. for chem. -mech. 
polishing pads) 
IT Synthetic rubber, uses 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use); USES (Uses) 

(polyamide, Pebax 7033SA; thermoplastic resin compns. for chem. -mech. 
polishing pads) 
IT Polyamides, uses 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use); USES (Uses) 

(rubbers; thermoplastic resin compns. for chem. -mech. polishing 
pads ) 

IT Polyoxyalkylenes, uses 

RL: MOA (Modifier or additive use); USES (Uses) 

(thermoplastic resin compns. for chem. -mech. polishing 
pads ) 

IT Thermoplastic rubber 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use); USES (Uses) 

(thermoplastic resin compns. for chem. -mech. polishing 
pads ) 

IT 7585-39-9, . beta . -Cyclodextrin 

RL: MOA (Modifier or additive use); USES (Uses) 

(Dexy Pearl; thermoplastic resin compns. for chem. -mech. 
polishing pads) 

IT 7778-80-5, Potassium sulfate, uses 9002-89-5, Polyvinyl alcohol 
25322-68-3, Alkox R 1000 196004-30-5, Poval CP 1000 
RL: MOA (Modifier or additive use); USES (Uses) 

(thermoplastic resin compns. for chem. -mech. polishing 
pads ) 

IT 9003-56-9, Techno ABS 350 25067-34-9, Eval EP-G 110 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use); USES (Uses) 

(thermoplastic resin compns. for chem. -mech. polishing 
pads ) 
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A ST PACT : 

PROBLEM TO BE SOLVED: To provide a polymeride composition for a 
pc 1 is hinq 

pad and a polishing pad capable of serving well for polishing a 

semiconductor 

wafer, etc. 

SOLUTION: A polymeride composition consists of a knead containing 57 
p-arts 

by wt . thermoplastic polyester elastomer as a thermoplastic polymeride 
which is 

ncn-sciubLe to the water and 43 parts by wt . 
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(57)1 (57)[ABSTRACT OF THE DISCLOSURE] 



[mm] [SUBJECT OF THE INVENTION] 

(' v^'frr 7 -^ --^ofiJf fJt-Jifl] l v 5 The polymer composition for polishing pads and 

.".t'^"C#&fiJf : JiH i m ^fH^ polishing pad which can be used for a polishing 

^{uV^o ^ l i: W [ lf >x /K^'Mfi-i" of a semiconductor wafer etc. are provided. 



1^,7; T©] [PROBLEM TO BE SOLVED] 

J --.fc.Vr'iit 7 >^ f, I ^M" t; ; *Fi uf^u. 43 weight-parts of (beta)- cyclodextrins are 

"C*!l -f'vJit^y 7 »r^x7x|> mixed and obtained as a water-insoluble 

x^~o7=R^h;^, ^M^ s 'tl^f?T (, !ii thermoplastic polymer as 57 weight-parts of 

fcV\\'\'J{~i~5x)Viirfits > tL C ^ thermoplastic-polyester elastomers, and 

; i A^"^f ,: > 43 f( water-soluble matter (what has water 

JrWil ":"f!H:>, r: r J-j absorption is included). 

! !C ':> y t^'ll. f ^^!'i, Kiil-Bt^ 1 ^ The swelling rate at the time of immersing this 

H I : J' ■ : ei Ui L . - 4} f r ; *k *m polymer composition for polishing pads for three 

• ! «;7- . >L'() 0 o^.i h , *J£!i, days in water with a temperature of 23 degrees 

Ai't-'SC^ irct'ihil fi C is 20 % or less. 

: U > — I )vii K/.'^ 1 Furthermore, the fall of the Shore D hardness at 

<uy t ~C.f')^ r_c r M;ff !#/^ It- E F 5 '. the time of immersing for three days in water 
.Vf'^ -ilJj^!'-^ [S;'ft;.i ,■; - > 7 with a temperature of 23 degrees C is ten or 

-r*:'.H">'i: ^fi^fi^! 1 less. 

.'A '"'i J > * \, tfJf Since this polymer composition for polishing 

^ z 1 ; J i fiff- ! ft ^ ■ / i ^ f!R'> ^ i ; pads contains much (beta)- cyclodextrins 

inside, its pushing hardness is large and it can 
obtain the polishing pad excellent in the 
polishing velocity. 
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Ittfrhh^tiW] [CLAIMS] 



[ m k T I ] [CLAIM 1] 

^ : - ^i'H\'\\ rr) *!\ f] I tyli't-: E R : V^t, A polymer composition for polishing pads, in 

u< v : \ 1 ■[ -H'-itv. ( I"C Tr f-t- 1 ? J i 3: v/ f'f!c ^ which the swelling rate at the time of immersing 

'k ,yM1 : a & \^ H . \IL [iZ 2 in water with a temperature of 23 degrees C for 

:rC^' , -^;i71ili?I!i]fi-j , m - /r 72 hours including a water-insoluble 

( /, ^ :J ul-! ; ^tvi ; 20 , 'ott K~?&£> thermoplastic polymer and the water-soluble 

^ -4* ^'f ^ r "J" o ^ H k* 'R matter distributed in this thermoplastic polymer 

,': w ^ni[ : /<:n. is 20 % or less. 

[J' H 2] [CLAIM 2] 

j ^iV? t'!:'-'^ ll I i; ^'f^ [ K iVft^t, A polymer composition for polishing pads, in 

^ -RW 1: »R i't it < 1 1 >/ ff< * * i. which the fall of the Shore D hardness at the 

^\?if\\fy¥it$:'SJ* * iniL time of immersing in water with a temperature of 

:.i C^'/;i:71iB 1 5 : 1i:/-i:^L /r 23 degrees C for 72 hours including a 

c' » :.j7' — nf# £R ;) 1S R;'> 10R'' water-insoluble thermoplastic polymer and the 

V'Cr'^K'Z'-^^^l^^^^l^^ water-soluble matter distributed in this 

4 f ■ l R iVMDjjt^ 1 .. thermoplastic polymer is ten or less. 

[, ' k x ;^] [CLAIM 3] 

'k/r/tr.^Hli, I-ul'^ ;: I^-: The above-mentioned water-soluble matter is 

iR <R ;>M:> I . /R ; RiRI: ft jf' t b ^ 1 the polymer composition for polishing pads of 

>.-r ; f n7 > l o fR 'iR'.Ra R~r£>?uR ; Claim 1 or 2 which is 10 weight% or more of the 

;k-UI 'ji:i2ud^". i d)\ 'ff v'Kiij total amount of the above-mentioned 

'R thermoplastic polymer and the 

above-mentioned water-soluble matter. 

[ Jf k i 4] [CLAIM 4] 

I...- ^fciV.fyTil -t 'ORft'R tl "C The polymer composition for polishing pads any 

/'ft >ii "'-r-fJ 1 ), ^<''rfifiit:'l [i: ' y ^ one of claims 1 - 3 this dispersion of whose the 

'2>:\ \:r 1 i')^3(/)'* ^ -c/:'i ^ above-mentioned water-soluble matter is 

'i'.M M RRiiiLRI^^kfR' wKMj dispersed as a dispersion, and is not hollow. 

iR >R^!kAc^ ■ 
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[ J 1 K T 5] [CLAIM 5] 

; \ik l J£- l l ^-H'l-: f( iYf^H'il r.ili ^ It is a polymer composition for polishing pads 

;z^.r^*r, \\i\[L^&$'\ f \\%}¥il'i[ti] any one of claims 1 - 4 whose above-mentioned 

ifc "■; \b><j iithkm l /!/i^4c/)- r )^>c/) water-soluble matter is a solid in the working 

w ^"»'f:/. 1 1 ' ^ temperature of the above-mentioned 

Hi '['. thermoplastic polymer. 

[J 1 h i 6] [CLAIM 6] 

. Vi-K-Kl ^i^5 /)" .--..era /j> A polishing pad, which consists of a polymer 

1 J T Inl! $c/)#f ; |f - s fjj !R m composition for polishing pads any one of 

mk-r')^ht^ZiPVf^Lh^^ claims 1 -5. 

l^i ) ^il^ ft ]] [DETAILED DESCRIPTION OF THE 

INVENTION] 



[000 1] [0001] 



[ ^l^iO^i-^^Wr^/il 1 /'] [TECHNICAL FIELD OF THE INVENTION] 

'Md^iliv W^^-zh M3 ScrH^^ll This invention relates to the polishing pad which 

h\L$o *i U : ^ -;H<Wt; v ^ifif H-'-v-'K used the polymer composition for polishing 

;c|>;U T-^-f^^-^'^^^^in:^'' pads, and it, it can utilize suitable for the 

(iff : !}": ;;:l>jl ^fflf 'fV < yh ■;ii t ;'.iil : ;i polishing pad used for a polishing of the 
f [ J If! "1 surfaces, such as a semiconductor wafer. 

[0001-1 [0002] 



[ft k ] [PRIOR ART] 

t ■■ i ftM^ ,J; ^ / ^ ;, ^ifii;irii ^(-i'f:. It is required that the surface of a 

"~i ~%Zb7. • >i- ;R semiconductor wafer should have high flatness 

K>- r -^-f^ ; " ; "-^ ^iit'C^K , and mirror-surface property. 

~ :>> J;"i^^iH]^^: f j^"-i v; or_rr"'^'r CMP (Chemical Mechanical Polishing) attracts 

5 ; o^ : f : ; " : rCMP(Chcmi attention in recent years as a polishing method 



6/26/2003 



6/28 



(C) DERWENT 



JP2001-47355-A THOMSON 



DERWENT 

cal Met hanical Polishing) which can form not only a semiconductor wafer 

o ; i!r : ! ^-H'O : r 'CM but such the surface. 

I } :: ii&py/- Vfftoi' ti'^^iJ^ In this CMP, the slurry (water dispersion) which 

'''!: 'X.vfif^ :?:■'/) >*.>t£' r j '< r y"f— consists of alkaline aqueous solution by which 

/>.'ft^Mi) : Jv w j r.t' 1 "'. :> "i — !t grinding particles were dispersed is used. 

filf 1 ?* * - :'K M t l 'fX-fj , I 7 M'ijf This slurry is maintained by the polishing pad, it 

^ ■ii\U\t'L':V\i i )n'Tj can grind by sliding this polishing pad and 

V)f\\ :i i*--r'i T *o-. to-be-polished surface. 

[0003] [0003] 

. Wvifv ^ ./ v £ nil ;.:.fV; Until now, it is known that the amount of the 

£ri~\t .-h ~? '""r^S^r-'l 1 — 0 1 slurry which can be maintained on the surface 
:±, iv\ li$$'t J' 1 "'*'-> ' J — 7 1 ft' of a polishing pad etc. will influence greatly the 

ftJOri'^ .£ 7f ; : .^5 ; amount of supply, a polishing velocity, etc. of a 

; ^, r-rjfz-'^ i%7>Jl slurry at the time of a polishing. 

'VUl'K*'^? ^! '£ -tt '5" r :- ;, *r^o ;J/ For this reason, the urethane -based resin 

> l^fintfiiHj L , tete t ; -tt which can be made to contain a detailed bubble 

ti 7.0)$\\]ftiOJUh\*~&i\ K)'K(yX is used, much polishing pads holding a slurry 

h\^TjH-V -'f/fV; are used for the hole (henceforth a "pore") 

r- ^ y h ^ ^-f ; t] 5 which appears in the surface of this foamed 

•h ;i l;V'U :^ r )- r ^\^ resin. 

i!^fjfrii;!:'/i:1l'C'^'j/'fi ^ However, sufficient technique which can control 

; ) I - 'f/tttk'i'Vi'ltife "Ti. the magnitude and the number of these pores 

v\ ^/^-tt/:"'i correctly is not established. 

: ]\]X^ t ^ "C iSiVI) Moreover, in the polishing pad which consists of 

v fr :j "o/'i-^'.'irK the foamed urethane -based resin, since it has 

^^l!^ ?) , > ,^ 1 :ff^''-'r r /: Hi much bubbles inside, it is difficult to obtain a 

' i-'t M M' \> 11 J _ . .* V.^t 1 polishing pad with major pushing hardness. 

; ; ^ filii -i ; -t *(',£ fflf ; " i\ ^ However, this pushing hardness influences the 

n -y * ; .'ji 1 !;-;WL, <;Jf ■?* " : 'nSi'i" K pressure by which a load is carried out to a 

5^ 'A '.{: "t~<> 'M f -y 1'- to-be-polished surface, it is the factor which 

8- O0062L! ^ r.'i, influences a polishing capability greatly. 

flF ' - -jl I/ r ^ In Patent Publication 8-500622, what contains a 

■H> - 'm'; >> rf/\' ' >x t-.^ ; x :At; giant-molecule very small element in the 

:> " : 'j'^irTi v 5 , I 1 ! 1 polymeric base material which can be used for 
- ■ a polishing pad is disclosed. 



6/26/2003 



7/28 



(C) DERWENT 



JP2001-47355-A 



THOMSON 

' * • 



DERWENT 

l \ However, it is not touched by pushing hardness. 

[0004] [0004] 



[^\^¥^:L^)ti'^mM] [PROBLEM TO BE SOLVED BY THE 

rJ\l\l\\mZMi.W~&i> INVENTION] 

^"C'ivJ, >' -? ! . r — ^'f>if :\". This invention solves the above-mentioned 

kott, I'I'L .^^IfliitA^x'f 3 problem. 

~ b\ i-Jz^if -#EJ 'rdtftW ! ft I-il The retention of a slurry is improved. 
i"r -5' :■ 'J^itiiiSft'k&ii;^ It aims at providing the polymer composition for 
' polishing pads which can optimize the pressure 
Zii£:' l \\< *?i%r ] ?}/ -;'K$r fll by which a load is carried out to a 
fk-'i liri'l I fi'jt'iX, to-be-polished surface at the time of a polishing, 

and the polishing pad using this by enlarging 
pushing hardness. 



[0H05] [0005] 



[ mii:fy(>) : ;-t-t>fz>!><>) T'-i J i] [MEANS TO SOLVE THE PROBLEM] 

>\) \ ^(JcMiif '<-yKM] fR retail The swelling rate at the time of immersing the 

f j<;4 v ;i, ^ ^ 'K^t1:C ; -'^l n f 'R polymer composition for polishing pads of 1st 

i>!t- h % ( h'>£!\ >C -tyltt. :R l P » - invention in water with a temperature of 23 

V^ishrk ^i'tivkfy't'ik ^ degrees C for 72 hours including a 

i ; :i ^2:i'C t f ) iilz7 2ttT l l\: i 4itlL water-insoluble thermoplastic polymer and the 

7:i^ ;> nf^f^l^:;|^v-/S20 ,, o^n r water-soluble matter dispersed in this 

"kv>5 r_ 'Vfffi.k'-\~&; tfi, <n thermoplastic polymer is 20 % or less. 

1' ^kji' )fiH:* .'K/fl iRiVk^lkx It is characterized by the above-mentioned. 

J i '^!v [ , *?! t 1 'R > Moreover, the fall of the Shore D hardness at 

^ \ n'^ ; ' f ¥. ft. [ R n w t-t ; M '':} the time of immersing the polymer composition 

ifkvh :k ^.^T^Hk:^ ■ v v ^, iSi for polishing pads of 2nd invention in water with 

' ! iL!:K^ ; i ;'cii7 2H.?|fij^(Vi*Lfi a temperature of 23 degrees C for 72 hours 

.> — Dtfii ''' ! i : c/">fH R;:kl including a water-insoluble thermoplastic 
()>V R" ; C ~ r r-kilK '.k~ : > polymer and the water-soluble matter dispersed 

in this thermoplastic polymer is ten or less. 
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It is characterized by the above-mentioned. 

[0006] [0006] 

k^r^u^ "i|!t]4 ; -j [-±20%W K The above "a swelling rate" is 20 % or less 

( ..fciJij \£l .<: tlO%W b\ (preferably 10%orless, more preferably 3 % or 

£L<;-t3"(.>'i. I : i -o>{£ less). 

"^Q%&&^6^ When this swelling rate exceeds 20 %, strength, 

'■H; '£ C f f l : . iA^Wi2;^fft t and pushing hardness fall, the polishing pad 

) • ^^WMrl'ii^i'^lofiif^ ' N V K which obtains sufficient polishing velocity is no 

f^K It^fMu longer obtained. 

(]^ : k]4 .!tilii/^^!±^iSi ; JIS In addition, this swelling rate applies to the 

K 6258^- k[nirit±^ ; K#ii: ; ^ whole-surface immersion test of JISK6258, 

\J" ; j f- fc !, - : ;' : ri"iB^I^)f]]i^:f?*.'i although the measuring objects differ. 

& r/f' ; K C •/ ' ' % ;i'iiA ! ±2 :.VC The liquid for an examination is distilled water in 

(2:r±20:^», t£iiin%\V{72 this invention. 

fiVI " (70- 72ll , f[i ! il) C ( fc5, Immersion temperature is 23 degrees C (23 

+/-2 degree C). 

It is immersion time 72 hours (70 to 72 hours). 

[OOO 7 J [0007] 

I V:; — '4:^ fJi 1 The above "a fall of Shore D hardness" is ten (5 

Ol]i ;£L ■;: F> or less [ Preferably ]) or less. 

<5, r.c; 1 *; ■ *'"- -DfSi : • fit KM When the fall of this Shore D hardness exceeds 

0 5. i-K ulX^.'tlk'C'W-^ 10, polishing pad with sufficient strength and 

ji r I '^-'^Wf'i^'^^N/i^'f^^ti polishing velocity is no longer obtained, 

i;: . ^^frjil&^ii,'* In addition, the immersion in this invention is 

iiiii # 1 ^r'^-i z$^>iob'^}$<'^^ similar also in 1st invention, 

o ; ;j7'— nf]t^^ii|t)JL .A Moreover, Shore D hardness is one sort of 

^ ^^.H ; f[iti~^£/i£ l ffc-c.f- hardness which evaluates pushing hardness. 

: K l^d^jil-fJl v r;iU-f^H / j^'& In this invention, a concrete numerical value is 

Viit ASTM I)2240;^fi V. 3 shown with the Shore D hardness according to 
ft'*' .V) ASTMD2240. 

[0008] [0008] 

-ix '^ii/j i.^M'iif : if*? ' ft] Moreover, as for the Shore D hardness of the 

/ k*\VM*''ji r >i' — HfSi u:!-35 polymer composition for polishing pads of this 



6/26/2003 



9/28 



(C) DERWENT 



JP2001-47355-A 



THOMSON 

* 

DERWENT 



-9C« 11 ;:ioo-9o, [ ll 
:^;^fe;hA fflf-fc V &?\%z 

[0009] 

^ t ;v; ^. -:• -^i ; c f:ji ^nA: 

017. [-.• ./nR ,>f^^l|i^^I>;^ 



[0010] 

-r> - i ^ -jr' -f -f- /L J r,\ -U 
:>'t^ : -r v - -v^j^li 

;-v— , SHUS-:' : • ' : - 

> *\ : - ' ■ ^ - -n : :\: 11 J 'f : i t: 

■u v x ^ -;i / :V ■'' V fi<< y- r - 



invention, it is desirable that it is 35-95 
(preferably 50-90, further 60-85). 
The pressure by which a load is carried out in 
particular to it being the Shore D hardness of 
this range in a polishing of a semiconductor 
wafer in a to-be-polished surface will become 
desirable, the polishing pad excellent in the 
polishing velocity can be obtained. 

[0009] 

As the above "a thermoplastic polymer", if 

water-insoluble, it will not be limited. 

It is desirable that in particular Shore D 

hardness uses 35 or more (preferably 40 or 

more and further preferably 50 or more ) 

polymers. 

It becomes difficult to obtain a polishing pad 
with major pushing hardness from the 
thermoplastic polymer whose Shore D 
hardness is less than 35. 

[0010] 

As this thermoplastic polymer, a polypropylene, 
polyethylene, a polybutene -1, polymethyl 
pentene, olefin-type resins, such as an 
ethylene-vinyl alcohol -based copolymer and an 
ethylene-acrylic-acid copolymer, a polystyrene, 
an acrylonitrile styrene copolymer, an 
acrylonitrile- (alpha)methylstyrene copolymer, 
styrenic thermoplastic elastomers, such as 
styrenic resins, such as an ABS resin, a SBS 
block copolymer, and a SEBS block copolymer, 
polyamide -based polymers, such as 
(meth)acrylate -based resins, such as 
polymethyl methacrylate and polyacrylic acid, 
nylon 6, nylon 6, 6, nylon 11, nylon 12, and a 
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* V]r : '/:; L ,_[^^fii^ fn thermoplastic polyamide elastomer, etc. can be 
: -r {v-:i 6, I, mentioned. 



[001 1] [0011] 

'iii ~: " ' "V- W~ v '■ I Furthermore, polyester -based polymers, such 

: :■■ '.> , ;j ' v &\ V as a polycarbonate, polyacrylonitrile, a 

l - : v'i' h 1:"j" I - ^■x-v.^l^v-, polyacetal, the thermoplastic polyolefin 

; I 't.:.- J J/ L V; X7 7i-v elastomer, a thermoplastic-polyurethane 

- . 1 , 11 "J '9 , -\ >i\ -Vf! elastomer, 1, two polybutadienes, a 
jT;;ri;i-.XTCx-/v;, v --^ :\^\ thermoplastic-polyester elastomer, and a 
' / '"' r -:o -'VWi, — • -^,7 vjr :.-.v. polybutylene terephthalate, etc. can be 

^ .[•; ■ f >l mentioned. 

; h'-j 1^ ^B l: y } v.}'\ : . s Ri'rf- ;;i Among them, it is desirable to use [ of these 

': V %t'*~s 7 thermoplastic polymer ] an olefinic polymer, a 

f-, #1 1 ■! W^ ] J'" ; i ^; -^^ *^| thermoplastic-polyurethane elastomer, a 

'*'-~s ^''J'^.'tv.'j'V-xr^-^'U-i--/ thermoplastic-polyester elastomer, and a 

"'[■•^'- !i 0 V >■[ : «! M i ;:J- ! 7'ir :.u thermoplastic polyamide elastomer in particular. 

: 'y-l'<---^ Ji i l \\~^^~-^^ ! M In addition, the thermoplastic polymer could be 

i \ i' K ,: j Hi tloR 'Mt^!±, denaturalized by an acid-anhydride group, the 

/'.^j 'V'l-'^^r:'^ lrh*.:--V- carboxyl group, the hydroxyl group, the epoxy 

- - It. - ^ U ; , /ifL:^.! group, the amino group, etc. 

.LA' Iv.o.fi W> "r^o'T*. t Affinity with the slurry used for this 

i v ~ ; - ^ t ;;;: ^" J ^L i.iVr water-soluble matter and polishing that are 

-h "'I '1 % ; -f ! "f'li l ti"-i"o-^" , ! ! mentioned more later modified etc. can be 

- -^'^'^h^y-vMivii-^i^ adjusted. 

; • "; •K- ; tt'\'\' ! R t'r't- Moreover, a thermoplastic polymer can be used 

^ IVa r>jR H.fr^H in combination of 2 or more type. 



[00 12] [0012] 

. ; '.t r V.iV ti J .1 <'K The "water-solubility" in the above "the 

iiv"t : . :'v ^tV%t;^"^ir t water-soluble matter" means the characteristic 

; \ :v:- :: ''H-r r 'i : . <R ^''^AAV^N^ which can be extricated from the thermoplastic 
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3 ~ polymerization inside of the body by contacts 

^nVtrfttt^It, fyij.v /K water. 

.^ r 1" '/ :'• - ? r 71 ^il.^^l ^- V J Therefore, to the water-soluble matter, it swells 

; I o ) ^ , '7 /|; ■'!-; ^\ Ty J 1 /h r ; 1 by contact with water, such as a water 

i'"] ^ Z* l;fi. absorbing resin besides the matter which 

J^'il^T-f ; j ~ }: .o H** dissolves in water, such as a water soluble 

' r ; 1 v K : ? 1 ^^'r'';; polymer, (gelling), the matter which can 

i'I tX'i ; v.'L2 ■ ills 'f' v extricate by this shall be included. 

' ''I- -^r y/uftft^L ~r.??- < In addition, this water-soluble matter is 

! R i>fP :: ;i ^f&i^rrt dispersed in the thermoplastic polymer like the 

after-mentioned as a dispersion which presents 
a usually various shape. 

[0013] [0013] 

10) I ,-".; ; :/;; 1 Vf [t^ti . ; ,: ; ^ {{^ As organic-type water-soluble matter, dextrin, a 

-K.'k.Wi'^U H_ "T! 1, >M : cyclodextrin, a mannitol, saccharides (lactose 
; , i r ■-•' pl A' - ? . KJ> , n-; ■ etc.), celluloses (a hydroxy-propyl cellulose, 

1 . ^ U\ f ) , 1: a a— "'.V;! methyl cellulose, etc.), a starch, a protein, 

i LK , .:."A' " J "^tr -fe/i — polyvinyl alcohol, polyvinyl pyrrolidone, a 

'i'-: v:::- 7 .^ \ 'rAi^,, polyvinyl sulfonic acid, a polyacrylic acid, a 

Iti i' 1 u , [ - - 'L ~ J — , polyethylene oxide, water-soluble 

r;;lit 'I l: ' : K l \ ^'Hr photosensitive resin, a sulfonation 

' /! J /i fi?, polyisoprene, etc. can be mentioned among 

- f -i- : -A- , /Rii? "\ : \J v ^> ^. such water-soluble matter. 

''t.^;iH, 'L ; ; tb'K'-'^-'*- 7 ' - Furthermore, as inorganic-type water-soluble 

: ^^.'Ti : I -.7. ^ ili;:, matter, potassium acetate, potassium nitrate, 

'Ivii^f'I^U * : - > jfS-^-?: potassium carbonate, potassium 

' f '';Vil:l riV"fri* r,J 'i^ u'jffc hydrogencarbonate, potassium bromide, 
'.'*' : tvt'J :V/ 2^ ft potassium phosphate, potassium sulfate, etc. 

^iMVj^ 'JfL^" 1 " 17 ^, ff't f J r can be mentioned among water-soluble matter. 

, fcfife V 4 i^: In addition, when there is the need of 

; '"C*<j !'■''], ft,W "'MVi/ 1 ! v :>,'.>' 1; suppressing the elution of the water-soluble 

'L *[>< : - ;, .*)?;. ;- '^ri, ■'!■; matter, the coupling processing, coating 

^; iTil'V '> i k V processing, etc. can be performed to the 

/ 'VA-—~r + l- '-''^PV^'' . -)z water-soluble matter. 

>' ; ^ v Zl'z, ~,h-'- 7 > ^Mi>-i; Moreover, these water-soluble matter can be 
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[00 l 4] 

!(/:• ^;.>lt.^K!4m3-<ci!IJ^',tO 

lit .':> -'.i:^ 1 1 0 iff : t i: 0 .;.i /. !: 
• i!frv;9.-) «f( :,!;%;/. |-\ t»)4f feL 
;:±l:o^l-h)'[(.V: , ; , „, iii;.:: uo— 
so in M:'';'. ) r ^o.i>/i ; 4f:£i i \. 

/: ,/*•'•?. 4*4 ft M -i ■ *> :<x •'!: - 
I ' </;*- <& fit 5*1 "l\ f- W.a':' 

v *• y=- -4 • z, m w ' < -y v & i'.} • ; 

[00 131 

^^■■'UbKJlO. 6U In tM4 ; - 
EL Ilia, s .1 1;;^;' 

r*-M (• //^fiif'fV^ 



used in combination of 2 or more type. 
[0014] 

As for this water-soluble matter, it is desirable 
like 3rd invention that it is 10 weight% or more 
(normal 95 weight% or less, more preferably 20 
to 90 weight%, further 40 to 80 weight%) of the 
total amount of a thermoplastic polymer and the 
water-soluble matter. 

The effect of containing the water-soluble 
matter as this ratio is 10 weight% or less is not 
fully demonstrated, but becomes difficult to get 
about the polishing pad which has the pore of 
sufficient amount. 

[0015] 

These water-soluble matter is dispersed as a 

dispersion in a polymer composition, as for the 

specific gravity of a dispersion, it is desirable 

that it is 0.6 (preferably 0.8-3) or more. 

Generally this dispersion expresses the shape 

which the water-soluble matter in a 

thermoplastic polymer presents. 

All shapes, such as an agglomerate form and 

an aggregate, shall be included. 

When the specific gravity of this dispersion is 

0.6 or less, much space is located in the interior 

of a dispersion beyond the need. 

The pushing hardness of the polymer 

composition for polishing pads tends to reduce, 

and the polishing pad which can obtain 

sufficient polishing velocity is no longer 

obtained. 



[()() l H] 
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Un-;, ''}(fJii^li, 5i"4 ^t-ij /) That is, as for a dispersion, it is desirable like 

ii, ^:.r;;^f 4th invention that it is not hollow in particular, 

l v i^' ; v'l r -^; b L C!i . fr'J As a shape which is not hollow, while filling with 

Ai ^;7'^:^o ti'5'^5 l t : the interior, a fruit, a porous material, 

;A J rlJJ I j x(^ : Kk-V: 'tftlK ffi" aggregation, etc. which have much detailed 

5 : ^IL a /■£ C v ^tif^y'lr ; t^f?)I.t clearances inside can be mentioned, for 

//^c 5 5, vKit^Wj^r?^ 5 example. 

: M 'fv ^ Jf] l R i'r(&*ii Jjx^V 1 The pushing hardness represented by the 

. --^V' — Dfrii ^ : ;i / v;^5H5i t l i Shore D hardness of the polymer composition 

■. ■ ;t i'iL f ^ '>L , I" y/A:flf i# for polishing pads etc. as a dispersion is hollow 

. •!! •< /: : 5 ~. 1 r ": ^ 5; ; : } f l t- ' ^ > K reduces, the polishing pad which can obtain 

f-t'lK^i'i'ft v ; '^5 ; f ; ' ; \ I'^-P":- ^ sufficient polishing velocity is no longer 

*mV£i?) ^;: : l:0i^f;ico^i-:i * obtained. 

51* -:K V H v *) : ft' ^'/j'i//» i V"<, In addition, this hollow means the shape 
*>y%e\* x V'- r > -um V: currently formed only of the outer shell. 
'7 -fiX, i[;jR/i ; 0. tiW I ".- r, ;f However, an outer shell is thick and has a 

\ i^'-'M.'ili v detailed clearance at one place in a dispersion, 

in midair, the shape whose specific gravity is 0.6 

or more is not included. 

[OUl 7] [0017] 

-fcftli ; K'Wf Jft ' ^-/Y W\ i R ( > Moreover, the polymer composition for polishing 

/ f^ ? ): ^37* — D{]^ ^^rfjij i .rd L pads with which the dispersion of the hollow 

I 'MUM ir-i'5/i r ^I- . fiii formed from an outer shell with large hardness 

- iJ ^\i\t^A : ^^H5 [ t ! in order to make Shore D hardness of the 

n ■■7fK^;> V % 'Mi J ':W :[ f7"^ polymer for polishing pads of this invention into 

'I f: ! if( ['rft-fei'K^' } 5 I said desirable range was dispersed can also be 

L t-;^#nft < obtained. 

■/I '" '!] 'R [Y't^lifjJc^j/j^Ofiti'Wf However, it becomes difficult from such a 

! ^Mfni'i^fe" : i"5[i'n;> t ''/i- I'^'R polymer composition for polishing pads to 

ArtiJf 'ft : -"i'flj --5~ i: ^Miii:^ obtain a polishing pad with the surface flat 

: R k\ -tL\^:l v enough which contacts to a to-be-polished 

surface, it is not desirable. 

[00 181 [0018] 

tr'':, I 7> v ify* -: ;:i d'' v . >R Moreover, this dispersion may be dispersed in 
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;>^ : t : ;:> V*) t ~? what kind of shape in the thermoplastic 

/ : " T ^"Ct» U vK i$ m polymer. 

rlM'-:^ R -l,':±\ K It However, it is desirable scale like and that it is a 

C v )j : f - ik *".* t ; ti L shape (for example, the form of spherical and a 
v 1 '/h&^'.o v-Jvj*-' rectangle) except the form of fiber etc. 

; -to. 01^- H)()()/i mOt 1 '^:' c ; Moreover, as for the average particle diameter 
;--t0. 1 -50()i; 'Uillil ^- of this dispersion, it is desirable that it is 0.01 to 

00 u in ) ■ 7* 0 1 1;: J n-:t I ^ I 1000 micrometer (preferably 0.1 to 500 

■:>> \ .:..(). 0 1 u ni>; ; fVr micrometer, further 1 to 300 micrometer). 

$>oh(r- : \iy*:h l .&£: I * f!} ; i '•: The polishing pad which can fully obtain a 

*■£ ^fiif f;v - ^ -/h i# \ polishing effect as this average particle 

-txi f ;\ IV -l ^f^-t : 1 000 /; m diameter is a up to 0.01 micrometer is no longer 

&• & k. : 5 c ':3i /i C £ff if;- JiU & " > obtained. 

|- v/^^ir ?*; 'K/^^iGii^ On the other hand, if this particle size exceeds 

v . [''K Z 1 'V -''J^v f ^l '?f\ii%o 1 1000 micrometer, polishing pad with sufficient 

iui< i< jt'-' '" ; -'J ; i f ( ".Mbo'j strength and polishing velocity will no longer be 

t : obtained. 

In addition, this average particle diameter shall 
be the mean value of the longest length of a 
dispersion. 



[00 19] [0019] 

«Ti" 5 ft 1 X'->\ - /KiVr Furthermore, as for the water-soluble matter, in 

till, a! 1 : ^['-t! i 1( ;>f^ i; '^.M'.;Ii,1. the working temperature of a thermoplastic 

$3'. 1 7 Xft; ;^>iC)l t;:-^4 f :'::t polymer, it is desirable like 5th invention that it is 

_l v ^^vi<l'^' : J^!i'!; »ft asolid. 

f- ft-t 1 ;' '>ftt(^ -*i "*j The method of distributing the water-soluble 

'M: A x t .-[!*; y;, ?c ,Yf -['ii*^ i/r v matter in a thermoplastic polymer is not limited. 

£H 1 C^-lfl: # 'i'* However, it can obtain by mixing a 

I Mfr/Jr i'iiiHl'i " t'M^'j." water-soluble matter and thermoplastic 

; ;5 I '» ; jL^M^ a * X polymer, another additive, etc. usually. 

,: , i'l'i- [ ft : > i Vi; I '.L M-l N ■.' ' In this kneading, it heats and the kneading of 

V.i^o.n "Ti;t>i^0 \uj\ ~ .Miy the thermoplastic polymer is carried out so that 
^'in:.-'^..-^.)'. 1 T jViVKl'i;^ i'i I it may be easy to process. 

; v >C.z r iL « v 7 However, as for the water-soluble matter, in the 

,"i ; >^~ r;i t ; ', ^I'H'U^RfH^r temperature at this time, it is desirable that it is 
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: r ' i: :i,^ K i;: ? :> ;i l*];h*vr A ; a solid. 

i: : r*iT.i' v ; H-r f)j" iJLl f - n 4f''iL v Wf By being a solid, it is not concerned with 
l v V • jiji v: . r) 6 v f&ft-:: compatible magnitude with a thermoplastic 
L "7 '/;iYri : v'VS- > C, polymer, but becomes that it is easy to distribute 
i[ ^i : HT [ R ;>(t^ ; ' *JII 1'.;!: il the water-soluble matter as the 
; <\ : L ; \ /I^V- l'i^^fT^-^W^ ; j above-mentioned dispersion which presents a 
" -t ' J i\ : -c v desirable shape and a desirable average 

particle diameter. 

Therefore, it is desirable to choose the 
water-soluble matter by the working 
temperature of the thermoplastic polymer to be 
used. 



[0O20J [0020] 

^-^ i| )]'. ; :>filf i r 1 ^ :'KHJ ffivr In the polymer composition for polishing pads of 

i£fyiz£j{- " "TI i, M f ^i'-'i: E R this invention, since the affinity of a 
f^r %\H-\ f \ ■■ ; )gif[]-r , t;, thermoplastic polymer and the water-soluble 

^l-'f -'ilft. 'R ."r'^U < ; t"i o 'KiVr f '; : matter and the dispersibility of the water-soluble 

r yti '- , ^ yf"&\'\\£: :iA \'^~V > b^'''K matter with respect to a thermoplastic polymer 

iHiVH:' %[£:f\\l fr-i'o.- u /v "j * are controlled, a solubilizer can be mixed. 

\> (!l,W' y l:^;i - L"".'t, As a solubilizer, they are the polymer which 

ML :t> "J" -V i - Ms, kK'-'^/i* denaturalized by an acid-anhydride group, a 

ML ---"K-ri At, 'i'^r^y l )i J t t carboxyl group, the hydroxyl group, the epoxy 

^ r v -7' ; / j f t *$[z ti')'&¥ :: .t5zi~:. group, the oxazoline group, the amino group, 

'l( ~ } \ ■' y-' ; \\i ; >f^, ^'.; v; etc., a block copolymer, and a random 

*R 'ii*:, If; v copolymer. 

=.-) :t: ^[fiii^'t't: ^ Furthermore, various nonionic interfacial 

■^Ofr 't^fo:!:^'" : ?^'j : activator, a coupling agent, etc. can be 

^^^: x: ^t1-^^^i'o:'i mentioned. 
V) ;;ri "„\ V'r-Sri'id ;'fi~&Z rrV? Moreover, rubber etc. can also be mixed in 

order to adjust hardness and toughness. 

l()02 I ] [0021] 

ii:*' 7, nii'i'i^f, Moreover, various kinds of additives, such as a 

fi'< ; L !i" i 1 ?^^^-'^ filling material, a softener, antioxidant, a 

'-r'lU j v :: ff'L :: ]"^K?f : /^ ultraviolet absorber, an antistatic agent, a 
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; ^ffi ; ^^^;i^^'ij^/J[li^* t;^ lubricating agent, and a plasticizer, can be 

T 5 K> z .'*)') h-ti&Mtl -T.'t, added as required. 

<-n<r f J 'L , ^Wi's's ,J/ Among these, as a filler, a calcium carbonate, a 

-'^ >j t\ J ; ^ ' r i ■' — Tf & ^; f £ z> magnesium carbonate, a talc, clay, etc. can be 

: ' • ? .5 o if; : > 1 V:.: mentioned. 

'i "v..' ^ ; )|^lt1 "^Z Rigidity can be improved by adding these filling 

x'J/V, T^i materials. 

^ -L: ' J ">"" , ; \ -j;-7\ f^lL:' r v v Furthermore, the grinding particles which have 

^ - : fe'::^' polishing capabilities, such as a silica, an 

. Mic * ";V>, ,; ;ffe alumina, a ceria, a zirconia, a titanium oxide, a 

;' r ! / i^'. ; :>fijf Iff fr : l zirconium oxide, manganese dioxide, a 

K 'l . ^'c i t*4 \ \ t L "C f I ] T & I !: ?i ; manganic oxide, and barium carbonate, can 

" r :5 C • also be used as a filling material. 

[0022] [0022] 

u l! Jj -:>ofiJf v'K ;>] ; R i> ; {4ll. In particular the manufacturing method of the 

:;i^< r )% :'u h ' y j : ! ^ r i ' >i; ^ t !. polymer composition for polishing pads of this 

jj^Ji fj'l" i>!'i invention is not limited. 

■Jr': / ' ;[t!;r i ii^ ii : t 0 ji-^f^^ j--') When it has a kneading process, a well-known 

r u ; * ■ r ^ <> . ^ J i; i , — c-, ~- kneading machine etc. can perform a kneading. 

— r 7 ' — , ^; ' - J— ^ — , ^l 1 For example, kneading machines, such as a 

\- ' ! r ! J -ti'u ^ ^ , ; : li^l:f^$; roll, a kneader, a Banbury mixer, and an 

* o ' W ; £ ■ iV.-'k i : it:f.^?t!. extruder (uniaxial multi-axis), can be 

■/-.fii^i^-N i|l'f;:>f1^fLij)cft: t, mentioned. 

■ >' \ ft 1 ; I; v \ ^fiHlj^ff' In addition, the polymer composition for 

v-rrC^il^-kt polishing pads by which the kneading was 



a 'iJ4-^tA>^f^ i7) ff ; carried out can be processed by performing a 



t 



'^^ztr^Z^'i): press forming, extrusion molding, 

.". ii ^''r'H'V 1 h£ j[z hi r.'i'^r. injection_molding, etc. in desired shapes, such 
mf wH ^:fS| ^i^T as the form of the form of a sheet, a block, or a 

film. 

Moreover, a polishing pad can be obtained by 
processing this in desired magnitude. 

[0023] [0023] 

:^:T)6^' ]:[ : r ^: :: - [ t '^-vK.'-i, : Ti 1 The polishing pad of this 6th invention consists 
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-:0';£>t ; H H 'i\7^\ of 1st or a polymer composition for polishing 

^ JWiJ' ^ 'wKJf] f( i>f£ pads any one of 5th invention. 

i*kV:'f& ri"5. It is characterized by the above-mentioned. 

t*;^f! : ic 7 )ffif[;fV' > --J -V '(•■- -^^•vzu When using the polishing pad of this invention 

-7 )fi t ;i ; -J: )|j - )■ ,> t m for a polishing of a semiconductor wafer, as for 

> ^ ">"' — i)fj{j I , i : ; i3r>t/ .|-. :tS 'r;i the Shore D hardness, it is desirable to carry 

n0>7. \\ .EL -;!-i50-L : »0, out to 35 (100 or less usually, 50-90 more 

'tf>0~8r>) ^i'^ u ;^f £ preferably, further 60-85) or more, 

l V I ) : y 3 7' — I) (i'S! iu* * 3 5 . The pressure which can be applied to the 
: v :'C,l';vL -^f^i^fijf ground body at the time of a polishing as this 

''.]-<. t i t t ; )~C # o ! i'.J) 7/* I ^/ C Shore D hardness is less than 35 may become 

r;':?:Z>lb-/A:^K Wtitii less enough. 

\-''-A^ I, :£fitr^f-:\[i^;A \'''>s A polishing velocity may tend to fall and 

5 polishing flatness may become less enough. 



[OOIM] [0024] 

V\ : '^, ^i'*&fyfeL, >/K^ Moreover, as for in particular the magnitude of 

;> -fif^M : : V : jV;iH^^ V7 > the pore formed after it contacts with water and 

% iO. () I ^ H)00 ,u m * a dispersion extricates, it is desirable that it is 

'/ri'.-'.ItO. I -500, 0.01 to 1000 micrometer (preferably 0.1-500, 

-300 a m) bi'*ki L£L further 1 to 300 micrometer), 

i v " j*:iiT0'> \ 01 u m Since it may become smaller from the particle 

r;ifi'"'?^5t"<7')-' l, i:;'? .t;;h. size of the grinding particles contained in a 

K>t$h l, \-. ? )f!f.H. -!; l > f \**5 -stU'oZtj* slurry when the magnitude of this pore is a up to 

^o'iiV^'jJj ■ //'ilv; h 0.01 micrometer, that tenacity declines and 
(• )> J cW ifLM-'K^i $ii ; sufficient polishing effect is no longer obtained, 

v ;\ ;jty\o x i ■> looo << On the other hand, this magnitude will become 
nrr-^iyh IV > if a excessive if the magnitude of a pore exceeds 

, filf# 'i i :^J'v ^"T I v 1000 micrometer, it may become less enough in 

j k J :ZiZir;: strength and a polishing velocity. 

[00J5] [0025] 

■\< 'a yKiij tR."M?**li The polymer composition for polishing pads of 

".'I, ^fe^ rJ, L- -V> J; this invention does not have a bubble inside like 

; ' r ;i <v r Yf '< N ilii a foaming urethane -based resin. 

u^-V: 5 >/%f^ That is, since it fills with the clearance which 
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J: ; ^^ 7 ' ^^^'^r^/^^ij*!^ constitutes a pore by the water dispersion which 

I //^I't'L ^ consists of water-soluble matter, it has sufficient 

•/r-i" v ..fe/i, Jii i:iir;^^/J(!i 5 pushing hardness. 

■"'".fy't'i '0 > : (C^c; ; ;^: ■ ) f ,,I Vlt'f:^[ Moreover, the thing for which compatible etc. 

^^^ r) ^\^\VT^M:^'K^h^^ with the thermoplastic resin and amount of the 

fiif'ft ' N 'JII [ V, '.V^^Lijjc^j water-soluble matter added at the time of a 

l A l I'. 't*^ , .^o/i process is adjusted, the magnitude and the 

V : V^rMi:^K^-t^'~?^K), nc>:> number of dispersions which are formed in the 

7:.^ . l tiff i|* / ;)] 'F( .'rff^lL polymer composition for polishing pads can be 

Jj.Sc ft > Kj H hi i?n£ C»F ' ^ ■/ K adjusted. 

It, 'r i;) -t 1:: L ii /V-tS!o > For this reason, as for the polishing pad formed 

k^'l from this polymer composition for polishing 

~ t ■ pads, the magnitude and the number of that 

pushing hardness and pores can obtain a 

desired thing. 

[0026] 



[ ^ 11 O iifec ./| :fig] [EMBODIMENT OF THE INVENTION] 

l-J. l\ 'infe^J*' -'^Jr Hereafter, an Example demonstrates this 

t'i';!- i -fi' |, Mi'-5) invention concretely. 

( l ) (::f / s '-/h : f: ^(7— > (1) Manufacture of the polymer composition for 

linj'M polishing pads 

1< I ; : -jH ~iiiA > % i fL 7: 'J •• f M The component shown in Table 1 to the small 

— ^ ii, k 1 i: kneader maintained to the temperature shown 

ii l i ' -j^i'fri : J n riit;^' l , fcf to Table 1 is mixed by the mixture ratio shown to 

'IV ''K E fj 'RlYf^MlL'^fti ^fr'* Table 1, the polymer composition for polishing 

f n] % 1 ; :i"j;t 6 '^fe^j4 ■ 7*!~i- i: - pads was obtained. 

V:*Mb'!'1:v '.')io (, n^;V In addition, in Example 4 in Table 1, after 

— - - iVfif^ i: u^7/fi^ L-/it^ , l*J carrying out spraying distribution of the 10-% 

() C '^i^i-'f^jft't^oit^^nKri^^ methanol solution of an epoxy functional silane, 

n tz : the water-soluble matter dried at 120 degrees C 

for 3 hours was used. 

[00^7] [0027] 
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Table 1 

Top Row: 

Thermoplastic polymer; Water-soluble matter; Additive (epoxy functional silane) 



Left Column: 
Example 

Comparative Example 
Melting point 

In the Table: 
Non 

[0018] [0028] 

V:\ ^ \ liiM^y) <^ i yl ;>:i;y x K:n In addition, each component in Table 1 is the 
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\> : J'y ?£;<J: following. 

(1 )^!: f \' l f j i1 : . s f( fr'-fc (1 ) A thermoplastic polymer 

TIM ; K ; P\ fI f ;ji ! J x v 1 /L ^ TP E E ; 

v x i ^ — , .4i \V- Mjni ft: A £ fl: A thermoplastic-polyester elastomer, the 

i,l /L ]i y^- ft I"- < o -y u S — 20 Toyobo Co., Ltd. make, a brand name 

0L "Pelprene S-2001" 

TI^\K;^H[^!'t-r , '^;K^^;/ TPAE; 

kv'--^ x/ryr^^..;:^/>;' A thermoplastic polyamide elastomer, made in 

tl:M, iftmrft r ' >y v x 7033 Elf-Atochem * Japan, a brand name "Pebax 

SA. 7033SA" 

TPU ; £H "J W^'W ^y^y TPU; 

:<h%-— x >: [i (fVf^ r. A thermoplastic-polyurethane elastomer, 

P4250j Dainichiseika Color & Chemicals Mfg. industrial 

AHS ; Al-iS^f .'lii . :^-'V#'y*v~- stock type firm make, a brand name "Resamine 

f1<A:>*k'&L ti\i:lYi^r'>/ AH P4250" 

S3onj ABS; 

KVOl I -f-l y - t '----.'L ?"/: -rj An ABS resin, techno polymer K.K. make, a 

- 'i- it TC i>f4^ jV. £ ft. ^ r n brand name "techno ABS350" 

3<L -i'Hm.ft < 'I- [<P-G1 EVOH; 

10 An ethylene-vinyl alcohol copolymer, the K.K. 

Kuraray make, a brand name "eval EP-G110" 

[0(.)29] [0029] 

(2)/|MV^I1i^]tl (2) Water-soluble matter 

,1 CI") ; ,; -> y-^*^W l >\ (beta)-CD; 

J-IRV^W-i'^'^^T^, [u.'tij A (beta)- cyclodextrin, made in a Yokohama 

i -r^--> — .vj international bio research laboratory, a brand 

K 2 SC) 4 ,FL^:0 , i ,: ^^ '^ ; t'7- name "a Dixie pearl" 

ttA:>fi: ; Kk iVfj ft T^ft^'i^ k 2 S0 4 ; 

^ >w! -H: Potassium sulfate, the Otsuka chemistry K.K. 

HYA ; ' M t 'i -r a — ^ , ft make, a brand name "the primary in potassium 

A ] ^fL rfjtin ft r — sulfate Otsuka" 

CH— 1 000 j PVA; 

IM\();:3 c;;n -f-: ✓ : - -\ -'!- YK Jl?! Polyvinyl alcohol, the K.K. Kuraray make, a 

ICS i£jn;\ ft r-rcrj brand name "poval CP-1000" 

' " '.R 1000, PEO; 
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(3)i,uv ? ;iirr. A polyethylene oxide, Meisei-Chemical 

-^^^> '(\'u\i'\^i / y>\ f/f S > ,r industrial company make, a brand name "the al 

:i - > ft A :> ! k % , m f i r K I i cox R-1 000" 

M- 403 j (3) Additive 

An epoxy functional silane, Shinetsu-silicone 
K.K. make, a brand name "KBM-403" 

[0030] [0030] 

{2)fottiB; l jlk i &&y{l\l& (2) A measurement of a coefficient of cubical 

< l f<J\J'z9tt%i'nmm/^yyi\\ *f: expansion 

^ifc^&^^fi' *hk)$L % The press forming of nine kinds of obtained 
2mmO)\&}ft#jL$:'ftfti z ^^T^ 1 ^ polymer compositions for polishing pads was 
^.t^20cm x ^5mm' ? )Mlfe/i carried out, and the forming board of thickness 

Mi Lt:., JISK H 2 o S ; : ui 2 mm was obtained, 
l \ 23 'Cc/)^iW/f;;'72^ftS]^in The 20 cm * 25 mm test piece was segmented 
L /::. Z0) o > jy (nj'Jiltiw: from this forming board. 

; ^cO 1 1 J =K li t "0 K v-.^ f ji j According to JISK 6258, it immersed in 
'k't 1 'R <i:U ft^W^H. 23-degree C distilled water for 72 hours. 

5rP-iljLfi : ' co^ 1 ? .^S;^2;i The weight in atmospheric air before and 
i\ behind an immersion of the test piece at this 

time and the in-water weight before and behind 
an immersion were measured, and the 
coefficient of cubical expansion was computed. 
This result is shown to Table 2. 

[0031] [0031] 



[TABLE 2] 
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Table 2 



Top Row: 

Thermoplastic polymer Melting point; 
Water-soluble matter Melting point; 
Working temperature 
Coefficient of cubical expansion 
Shore D hardness fall 
Pad shape variation 
Polishing velocity (nm/min) 

Left Column; 
Example 

Comparative Example 

In the Table: 
Non 

inj, ^2il^)^ C*Ii^l ^titi L n In addition, in Table 2, it shows that * is outside 

&M^"C^)^oZ -M-'H"^- * the range of 1st invention. 

* Moreover, it shows that ** is outside the range 
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of 2nd invention. 

[0032] [0032] 

(3) i*i-?.u;^ t^^-^™ — lOfiiti'Ui'S: (3) A measurement of the Shore D hardness 
f^^ , i!! l J/i: variation by immersion 

t; J :, .^M£f<;il .Xi"?*.>iitii'A Moreover, the Shore D hardness before an 

^yriiUi^^i^^^ — V)^!^^: immersion of the test piece obtained like (2) 

ASTM D2240;:<£l was measured according to ASTMD2240. 

-:^^ti, 2:VC^>; ; ( ^ tVi ; K;:72 After that, it immerses in 23-degree C distilled 

i^r !m] <V( ^ . Kifc/i "^o -y\\T — [) water for 72 hours, the Shore D hardness of a 

£i! - tt 't I f J- * < #1 L • !'i . . i tOi^L test piece was measured again. 

~: : '-}GH/_v ',3/'- Ddii ,U;c/"»^{t: Thus, the variation of the obtained Shore D 

!tt$r^2;ifr l: "Lii"0: hardness is written together to Table 2. 

[0033] [0033] 

Uifcfifi ' >;:'K.of1 :jj!c (4) Creation of a polishing pad 

( 1 ) ^('fGii/'i^f Iff 1 ' - Jtl «Fi ;T The mould press of the polymer composition for 

f j*«ll ! jJc^4r-t---/L'K: ir, 1 .'XL, i^. polishing pads obtained by (1) is carried out, the 

f"£ 30cm , l : r *i3mm-/: , ; I ]^tM i; 4* diameter of 30 cm and the disk object of 

fl;^ '"- ; '' : M' / <$t!i,k i \ r.f/'l 1 ]^; thickness 3 mm were acquired. 

ff-.o j*< [fii;.- ; JJ i I'J t'--^ I. ''L'Ji: The cutting planarization process was given to 

L/:, ^-i' 1 -^ f ii;i v-~> 1 .t the surface of this disk object with the milling 

fr'j^o 1 mm % i(JVi 1 mmt/:wW'r\ ^ machine. 

c>:> : "J . 5 mm v ;^ /F'i After that. 

f jSc^"r^ : Ki^U^i: f-'K With a milling machine, the slot whose depth is 

fiJ : H ^ -/h .^'^[fn^/f-fx^^i^iM: 1 mm and whose width is 1 mm is further 

It^lfi > * tf) ^iili^i /)2 5°o C formed so that a spacing may be set to 6.5 mm. 

- The polishing pad was obtained. 

In addition, the slot formed in the surface of this 
polishing pad was 25% of the surface area of a 
polishing pad. 

[0034] [0034] 

(5) ti-F n (5) Polishing 

(4) "?fK j: ftfFi^-' -vK-v-fiF Each polishing pad obtained by (4) was bonded 
f; : & ;W ( " r v 'V :/ - v — S F T < :; on the fixed board of a polishing apparatus (the 
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K^ r 7 v LM — product made from wrapping master SFT, form 

l 5j ) ^)*i:^t;:-;3. t ; ;,; *j;tfi ; ~c 7 v-n "wrapping master LM-15"). 

r : v - - • (-^ //•:/(-•*!: On this pad, the slurry (the Cabot Corporation 

i^jiKit/W "-LM)U0j)^r50cc make, brand name "W-2000") was supplied by 

,< I/'.offi m':*CU^;-L/i, t£ the rate of flow of 50 cc/min. 

£*u^>L/C' v / x^r ' t$ /, . /ft Moreover, the wafer with which the tungsten 

i i7: ,J /^ ^ ^ 4 • 4cm tfj ;-r_tJjU film was given as an abrasives-ed is cut down 

:ii 'u:$ti <i: L f'-, ftf f f* [' v l to 4*4 square cm, it fixed to the fixed board. 

1 a' ^ r A i] /kJA^:^6rpm,i^' : : The rotation number of the fixed board of a 

3 )f\lHu)f>iit:' ; /o// polishing apparatus was set to 66 rpm, and the 

polishing was performed for 3 minutes. 

[0<>:.5] [0035] 

' *i '!/:M (6) Calculation of a polishing velocity 

(.->>"■; 1 ftfiJf ^ * x ^rfiiltJL -/'fcf The surface of the wafer ground by (5) using 

■ ! :f* L / ^ i - r ' ^< :fti^flU': ; r-n?'J each polishing pad is measured by the 

;/fv£ NPStl I'-lxCr X — 5j ) direct_flowing 4 probe method by the resistivity 

/- .^'.^ ";^4j r -;?l iJ/;jy <ii / , ttf measurement machine (NPS company make, 

; :»' J y-L:yM7)^ jV'KftOv^l^ form "-(SIGMA) 5"), it compares with the 

f/. N i:j r[ :^ "i'|i,iv u l Cp MjL/;. - surface resistance value of the wafer before a 

f<2 ; 1 ft /'fif tf* '<vK polishing, it computed as a polishing velocity, 

-vi* /;£l -tit}} '■:?} ^ /h;H fi/f^li This result is written together in the column of 

MWi-f): Ml iV«k v / ^ the polymer composition for polishing pads in 

x-r: ii^7">iy^< A ■' - [^M/f&j/t which each polishing pad of Table 2 was 

tiV.' .SJ /'cm 2 ) -~ // 7 x J -; c/"'jlK formed. 

j /r ■ U ./ cm ' ] • I O 8 In addition, thickness (Angstrom)= of a tungsten 

film (it is surface resistance-value (OMEGA) 
(resistivity of /cm 2 )* tungsten (OMEGA) (/cm)) 
*10 8 .) 

[0036] [0036] 

(7* M/v/iiiM (7) A variation of a shape 

(.1) ;mi/^ -r/-o J :^ .n/^v//- it observed how many the shape visually is 

\ : ^- ' > ir /;i • ;/ / - ^ k U: varying the pad after grinding (5). 

"M w '/. w l'iflt ^ L M - ^ When a variation of a curvature, a crack, etc. 

i Z : /lir^* ; ?i"-riU^^ had not been grasped, in the case of CIRCLE 
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i V >;-i 1". , V ^c';>U- ;>;-i and other than that, it wrote together to * and 

■ V;V /: Vl/i; Table 2. 

[0037] [0037] 

^<2cVV V, V~C In Example 1-6, it is all as smaller as 0.1 to 

!i, i . Hili^M ; V ; 0. l 3.4 % of coefficient of cubical expansions than 

- 3. 4'\k::'J^I\ .t/i, > :3">'— the result of Table 2. 

DftliV^; |V0^5HV\ ~"_c ; ' Moreover, a Shore D hardness fall is also as 

fi^K 5;Hf* :'H small as 0-5. 

-liifrl ~V r.VCV Wf)£*VVl For this reason, the shape of a polishing pad 

«w — 24 3nm, ■ V 20<n — can fully be maintained and a polishing velocity 

'343nm, ' :>;) i: I ' V4M:fVi^!j- V can also acquire 167 - 243 nm /min (in particular 

r ; V ? o V: , W >^RrV 208-243 nm/min) and sufficient value. 

V^li V-ii'fH^"VT^-<>- 70 Moreover, at these polishing pads, the 

T r . 'iVVVV ^ilVCftd ['r'f"& water-soluble matter can be mixed with 20 to 70 

-ht ■'■>"■? V 5'i f-v'J4"T f± weight% in the broad range. 

K:ft§V - / ! I: v Hj'H i Especially, it can consider as the polishing pad 

V t'Z . Viriru L VV-r'V which can suppress the elution moderately 

■ W ' i *r> ; : j iS '^ilVV 1 ^ even if it is the case where it immerses in water, 

W: V :W -i^-^W'.'i and has moderate pushing hardness by 

■Hpi'o^l'!' '^'h rt{;:i;>""' carrying out coupling processing of the 

jV : . V ; KH'ft'i;1^ a ^ ; 'fc potassium sulfate in Example 4. 

,> iit!i7() fR f t c 0 o .'rJ MVi*; I \~t' For this reason, the blending quantity of the 

-W ; *:';V water-soluble matter can be increased very 

much with 70 weight%. 

[003*] [0038] 

llii '<\ . V f*J 1 CI i, . ? On the other hand, in Comparative Example 1, 

— I) Hi tlit l ; M4r \; **l V since the Shore D hardness fall is as large as 

V I )f r '': W frj'iV;' »f!f ^-ii 14, sufficient polishing velocity is not obtained. 

V \ : J:V ;:LfeVVV (Mu Moreover, in Comparative Example 2, it is as 

it' 1 ' r- } A'L K , V — Df l i! ' 'U: fiv h large as neither of a swelling rate and Shore D 

,)| . N_i V ^.=j *<L" -IftVV /: -5 hardness fall can be measured, in Comparative 
• x ;V VV V fU-V ;T Example 3, a Shore D hardness fall has a 

31V : • V — iM'&fiv: |V24^ swelling rate as large as 24 31 %. 

V*'. N * l N Vn ;Vl ' For this reason, it cannot grind in any and the 
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C^iijr shape of a polishing pad cannot be maintained, 

^ 'Kt r )/f:i.^^(^-fTi~ ; :)Z r either. 
:> "C^'ji v ;ti>c0'j4'?!i, . :j In Comparative Example 4, since the Shore D 

'iW; I 1 I ^ ^^l hardness fall is as large as 11, sufficient 

I ■ '>f^:N f "iT^^^R- h J : polishing velocity is not obtained, 

i \. i-h '^^1:^4 ^r!nJ^-k^;L Although this is the similar composition as 

"-LVrJ '-'ftl !r'Ch y j;MJ y". 7 " Example 4, and a mixture ratio, since it omits 

: ' i j - 71 = ;;«!■■; coupling processing, potassium sulfate elutes it 

fe"V , r J, ^;'v : M Cl^iVk:.L ^ too much, it is because the fall of Shore D 

— I)/,^.^ ;»^- hardness cannot be suppressed. 

[00391 [0039] 



[* f ^' <ij i^] [ADVANTAGE OF THE INVENTION] 

4vft 1 fc M H;i-t£i, j't'L iA "^fS ^ According to the present first invention, pushing 

\;£ v "7^ — c/ '^-f rh;;;^ hardness is large and it excels in the retention 

h , ^I' ; <;; i iW; ; , fif.tf*, : ;±'.'4" ^ } 5 of a slurry, strength is high and the polymer 

/;/;if • N -. : ,k : ; r ^ n^Milf ff*-/N / composition for polishing pads with which the 

f- i: l T( ; ^411 : Ai #4 -6' t/i-'T major polishing pad of a polishing velocity is 

t^ ; ?^ #i 1 obtained can be obtained. 

f ]l i ^|(^j-i4'fS;h/:fiJf ffi-'^vh';^'* 1 ? According to the present second invention, the 

i^^ :r 'iv # ^ ^ :f ]^R '[YM^iUjjc?*'; polymer composition for polishing pads with 

ti'K>l r;>'C -a 6; +-' ; 7i"3/'[/i- Mi which the similar outstanding polishing pad as 

o i£ty\>zX : 'b l^VI-f^i /"-fif : tff ' 1st invention is obtained can be obtained. 

■:Mvc^ ; K^i iff :'KJ|j tfi According to this 3rd or 5th invention, the 

M^-IL^c*^* -f'j = -^I'-^S, tfi'i polymer composition for polishing pads with 

iv'M^^ \ which the outstanding polishing pad is obtained 

* ■■' I N-(/>''+cf. : f '!' : ;, :f£iu f ;T; can in particular be obtained, 

i;' ; Wj ^f^f-iU'^'cO K^UMVi*; According to 6th invention, pushing hardness is 

^ 'K^Kc \: >'-'J" large and it excels in the retention of a slurry, 

strength is high and the major polishing pad of a 
polishing velocity can be obtained. 
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